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Effect of Gibberellin A; on Pollen Tube Growth and Berry Set in Diploid and Tetraploid
Grape Clusters
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Clusters from two diploid grape cultivars, cv. Delaware (Vitis labruscana Bailey) and Muscat Bailey A (V. vinifera
L.XV. labrusca L.), were induced to set seedless berries by a cluster dipping treatment with 100 ppm gibberellin A3 (GA3)
solution 14 and 11 days before full bloom, respectively. Pollen tube growth after pollination with Muscat of Alexandria
pollen grains was severely inhibited in the ovary of GA; treated pistils, which prevented ovule fertilization. However, the
development of pollen tube transmitting tissue (TT) was not negatively affected by the GA; treatment. Late GA; treatments,
namely nine and four days before full bloom of each cultivar, produced clusters containing boyh seeded and seedless
berries. The degree of inhibition of the pollen tube growth in the ovary was significantly decreased by such late GA;
treatments, resulting in fertilization of the ovule. On the other hand, in tetraploid cultivars, cv. Aki Queen and Pione (V.
vinifera L.X V. labrusca L.), GA; treatments during and other the blooming period markedly increased the number of
seeded berries per cluster. Although the GA; treatment did not effect pollen tube growth in pistils, it stimulated ovule
and/or ovary development, as indicated by the increases in cell number and cell size between five and ten days after
blooming. Such stimulation of ovule and/or ovary development would result in an increase in the production of seedless

berries.
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Fig. 1 Measurements of maximum ovule diameter (<——>), width
of ovary wall, and the number of cell layers in ovary wall
counted on a radial line (—) in a cross section of ovaries
at their maximum thickness. Ow, ovary wall; Ov, ovule;
Lo, locule; Sp, septum. (X40)
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7zo Table 1 Effects of GA, treatments on berry set and seed development in diploid and tetraploid grapes.
2003&: Iz Iﬁ] LL' Tﬁ_ﬁ‘ﬁi& E i Time of No. of No. of No. of Berry set Seedless  No. of
HOIRBRIEREDOTSTIILY 8 Cultivar GA, florets  berries seedless berries r’;y berry seeds
application *  /cluster  /cluster /cluster ° % /berry
FA) 2RV, 100 ppm-GA; I
. Delaware - 14 DBF 130.6 99.3 923 76.0bY  93.0a 0.14b
E5EMUEX (5A6H ; Wb -9DBF 975 81.8 533 8392 652b  043b
VR N Untreated 101.3 44.1 . 43.5 7.5 1.17
14880 EELER GAIH ; 33 ¢ ¢ :
[E']g E ‘ﬁ"ﬁ) B&Zﬁﬁi‘}émgz@3g Muscat -11 DBF 144.8 94.4 89.8 65.2a 95.1a 0.06¢c
_ Bailey A -4 DBF 142.1 102.0 77.0 71.8a 75.5b 0.36b
Tz, HEX30fERER, YA Untreaied  189.3 76.9 39 406b  Slc 1702
7 b4 R YE%'B ENE) E %ZE% & Aki Queen Blooming 523 39.1 36.0 74.8 92.1 0.07
2 &% X. Z{&*}J\ (m{f) X & Untreated 52.4 220 5.1 420 23.2 1.11
* K K x * %k % * ok x
L. BIEH B UZM3IAKIC, :
Pione 3 DAB 62.3 60.1 60.1 96.5 100.0 0.00
BHX THEE ORI > I=5~8TEFEM Untreated ~ 84.4 62.4 615 739 986 001

* ok K * kK *

530 VWE LR L. FAATHE
., _ N % Clusters of Delaware and Muscat Bailey A were dipped into 100 ppm GA, solution, and those of Aki
EFL#E. [ *§ D ﬁ?f TEZ16 Queen and Pione, into 25 ppm. DBF, days before full bloom; DAB, days after blooming.
o = ~ ¥ Means in each column in each cultivar were separated by DMRT (p<<0.05, n=8).
pm®DI/INZ T 4 ‘/ﬁwﬁﬂ H‘ &l * Means in each column in each cultivar were separated by the t-test (4 4 4 , p<0.01, , p<0.05, n=8).
oo TNETY T —TH

%, HINWSHMLOEHEEEZIEMEEA N
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Finfl, FEXOENE, BEEE, FEHEFEIITable
1DEBOTHD, TITVLT T, EBUBEXDEFR
RII435% THo2H. GABEHE JOEELE O
KTIEENET6%. 83.9%MNENL . BMUBLD ZH»
o YAAY B - R—=—ATE EUBEXDERR . i . .
1340.6% TH D72, GA;DBEHUE, BENEOWME  Fig.2 Effect of GA, treatments on e set in Delaware

K TI365~T2% T. TIILT EIFFRMEOKET grapes. Left, dipped with 100 ppm GA, solution 14 days
before full bloom; middle, dipped 8 days before full

H-o7z (Fig. 2), MERBREIZOVTSH, KEy 1 — bloom; right, untreated control.
CTIEEX TA2% . GALEEX T748%. EA— s
FTIRENTNTINY%. 96.5% T, GAEBIZ KD
PRITEL<S72>7% (Fig.3).
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DERRIIETNETNG652%. 755% &0, GA,D
EEALIRIIET L2, X7 — 2T, BUERK
TH22RMER TH > 720, GALERX TIF92.1%
WEKZERS 2, —H, EX—% 7Tk, BUEXTD
96X MEMETHD, GAMET 3 L ERITEK L
xol=,

Fig.3 Effect of GA, treatments on berry set in Pione grapes.
Upper, untreated control; lower, dipped with 25 ppm
GA, solution 3 days after blooming.
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‘Table 2 Effects of GA, treatments on pollen tube growth in pistils of diploid and tetraploid grapes.

: Style Ovary N
Cultivar Tlé": of Micro- DENEX TIIZNTN12,
3 . . .
application? Middle Base Upper Middle Lower pyle 17ETH -0, mHIEK
Delaware ~ -14DBF  30.1a 20.3a 1122 64(0.5% 0.1(0.0)b 0.0c TIEWTHORET HIZIH0.1
-9DBF 159 10.0b 74b  60(0.7)  29(0.0)ab  06b B, SRIENERX T 48T
Untreated 23.4ab 15.7ab 10.6ab 6.6 (0.5) 3.1(0.1)a 1.3a <
Hol. Fleo BREIVA—2
Muscat -11DBF  6.1b  4.0b 276 1.0(00b 02(0.0)b 0.0b -
Bailey A -4 DBF 347a 24.1a 14.7a 52(0.7)ab 22(0.0)b 0.7b DHALEX TIE1.1 ﬂET B
Untreated ~ 262ab 2l.1a 137ab  79(0.8)a  52(0.1)a 1.9a N GALEX TIX0ELLT
AkiQueen  Blooming 309  14.4 32 1304 00000 0.0 ThHo7z. LML, EF—x
Untreated 408 214 63 2205  03(00) 0.1 TIRELEOHETH., 1T
Pione 3DAB 241 100 16 0.2 (0.0) 0.0 (0.0) 0.0 fETHo 7%,
2 See Table 1. Number of pollen tubes was counted three days after pollination.
¥ Means in each column in each cultivar were separated by DMRT (p<<0.05, n=8). 2. EHEEE

* Numbers in parentheses indicate pollen tubes penetrating inside of TT.

T WD BEBALIZ BT B
B ERILTable 2IRTEBVTH B, TITLY
TRRDRNo i, FEHRRI TIIERITEN N
o7, LML, FTEOTENCEEL ZEMERIL. &
MR &GBIEALEX TIIH3ATH - 7208, AL
RTR01EALNaholz, BB, WINOXTH,
FEABANOIEMEIIZ E A EDRREORE £ /213
REEDHFRDEMZEBL. TTONHMEZERT 5D
DIIBDTHTNTH oz, BRILNITTERENEAL
RO, EUNEX TIII3ETH > 722, BT
WX To.6ME. BHNEXTIIOETH 7. YAH
v R e R=U—ATIE, BHNEX TIIAEAEFRERH
S5EDNWTNONME THERENRUEX XD FERIC
BIsno Tz. BRILICIEM B MNENE L 7= Bk B AL
XTI TH o 2Dizxt L T, BEAEKX TIZ0.7
&, EHULEX TiRoETH >,

REIA =T, BTVDOLEDMBEIZBNT D,
GALEC & - TIEMEBDD 72 < Iz 2 BN H 51
=W BERETE RN . BUEX T, Z<4
KTIEHINEMEDHKILANDEANRD SN, E
F—3TiE, BUBX THIRILICEE L EHNE R
Molz, 28, EF—RIIT GAABIIFE (%
) 3EBICITo AN FORETEREEARIIZR

KTLTBY, TOROIEHEERITZZLAEEE
Fig.4 Development of a pollen tube trar smitting tissue (TT) in L (= s

pistils of Muscat Bailey A. The T'T is found at the center Lismote (55 5.

of a style (A) and upper ovary (B), and at the inner parts

of two septa (C). TT cells are characterized by their

round and small- size with wide cellular spaces. Co,

cortex; TT, transmitting tissue; Tl, top of locule; Sp,

septum; Lo, locule, Ov, ovule. (X 100)
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Table 3 Effects of GA, treatments on TT development in two diploid grape cultivars.

ZHET - MARER

3. EBTOEBUDOTTORE

2f& k2 mRE DM WK U A
Time of Style Ovary ETI, TTIALD, NE O R

Cultivar GA, .
application z Middle Base Upper Middle Lower fﬁﬂiﬂﬂfl\ %Biﬂf’l Fﬁﬁ l‘ﬁ E ﬁﬁ 2T %ﬁﬁ é
Delaware 14 ppp 9.5 6.5 5.6 45 22 ﬁfﬁé@éﬁ@f‘ﬁﬁﬁ&
Untreated 9.8 7.1 5.6 47 27 U%%E%TMMT“@*“%
NS Y NS NS NS * 2. FEOHREE, FTHTEF
Muscat - 11 DBF 16.8 6.5 5.6 45 33 FEED 5 NN RIS 2 MikREE
Bailey A Unreated  16.1 6.0 53 47 38 ONERICFFIEL T (Fig. 4). &
NS NS NS NS NS i, SROM T WEHALICH

ZSee Table 1. Number of TT cell layers in cross sections of each position of a pistil was
counted at bloom.
YMeans in each column in each cultivar were separated by the t-test (p<0.05, n=8).

Table 4 Effects of GA, treatments on ovary de:velopment in two tetraploid grape cultivars.

FATTOMBIE (FERETIIER
FIZESTTHIREER,. FEANTI
BREE 2 Mt 9 5 EER LICHR
TTHIREE) %7RL7ZD7H Table 3

Time of Width of cvary wall No. of cell layers in ovary wall

Cultivar GA,

application ? Days after blooming Days after blooming

THb., TIYLY TIEIHEEKT
WTHIMRENR S NLS

3 5 10 3 5

10 3. GA;ULE, |YBICK 5E

AkiQueen Blooming  0.93:0.42y 1298076 225:065 294+l 380s12 44806 ~ WIAARM o7z, FIZ. EMELE

Untreated 0.90+0.30  1.03+0.34 1.88+0.41 28.1+0.7 33.8+0.9 41
NS *x P NS *

609 ENTR < Ml S N/-GA BN

* %

. BXOTHEOFREE~TEHTD.
Pione 3DAB 134039 2.12+0.69 378510 341208 TranpEEIIIOETH V. &

Untreated 0.44+0.16 1.21+0.42 1.86+0.34 19.2+404 42.5+0.6 39.7+0.9

* PR *

R MERXD3T7EEETIEN > Tz,

z For treatments, see Table 1. DAB, days after hlooming.
¥ Means + SE (n=8).
x Means in each column in each cultivar were sc yarated by the t-test (* * %, p<0.01; *. p<<0.05).

3 DAB S DAB 10 DAB
sof L L
wl | | Aki Queen
g 30+
201}
i=1
2 1o} F
2
E Or_n__x_a_q_n_t_:_.a__n_n._L_n_; PR R S
2 r
z 60t | i
= o
> 50t
3 L I Pione
401 L |
30t L L
20 L L
10 L
ol . o, L. K- IR ¥ PR 0,
04 06 08 10 04 08 10 12 06 08 10 12 14 16

Ovule diameter (mm)

Fig. 5 Effects of GA, treatments on post-bloom ovule growth in Aki Queen
(upper) and Pione (lower) grapes. The maximum diameter of each ovule
was measured for 20 ovaries 3, S, and 10 days after blooming (DAB).
@, Clusters were treated with 25 ppm of GA, solution at blooming for
Aki Queen and at 3 days after blooming for Pione; O, untreated control.
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Mnolz,

FEEROEX MlaEROMMERL D) Table 4
ThHb, BEVA— TR, FEEOEXIX. B3
HRICIIUEBXIZXZEN >0, 5sH#%. 10H
BTIXELEX KD HGALEX DA S M EM»
oz, FTEEROMBBEES. ME3AHICIIE AN
oA, SH%. 10BER TIRGA,NEXR DAFNEEIZ
EMolz, EX—XRTH, FEEDINSIIMMESHE.
10HBRICGALEX DA MNEMN > 7278, MR
ICHEMBROAME L, BRETA - > LR Z R
ZRU7z,

5. GAMMBLAETFSOI7ZICHT 2FH. AZ2HO
-7

ANy MEHT K BMRZH,. SXOERITLS
BRZH. A2H E) ELESEOTFS T T
TNADOTEMEAEEIITable 5ICRTEBDTH D, E
B T3 EOERERIIRZMX Thaho i
M, HETWREICHE L ZIEREITIIZH. R0
K5ER Mo, LAL, EHNEKX, EEAEKX
T, IRZMZETROE BERSHOBEELOHT
WNEIZHE LB EIZZE Do T2 A2 OBREIT,
B BICATE U7AERRnd, EHIERX TH 30228
&, BEAEX TSMEICBET. HTLnRlmEL
MBI EAE RN S T2,

Table 5 Effects of cross and self pollination on pollen tube growth in Delaware pistils treated

and untreated with GA, .

T RIS GA LESTEHEER ERBICRITTRE

z =

FERT, TIVLTBLUNTYAAY K« R—=1) —
AIZH L TENENERE14, 11 HANZ100 ppm-GA AL
27725 &, BREBENEBUEXIZERTESRD, £
DHINB~ISHNEZE TH o7z, iz, WNERHINZ
n&kvs, 7THENS &, BERRIIET L, £,
MERFEOREI A — 2 LA —XOIEREIC, TR
ZNEATEH. BRTE3 H#2IZ25 ppmDGALE T 5 &,
FETRTNEZRERD, FREORELS LR L,
ZDOEDBGAEDORRIT. EBROFEEETRHIC
BEBEINDIBDOEFELCTH /. EX—RIIEUET
HIFEAENERRTH oM, IR IEE
EHEEINTED., FIHOEENREETH S0,
BEHIERNCEVNRELTON S ZEHEKRL TV S
EEDLND (1), MLEZELRBRWRHES TIIA
BRROFBENEL LS, GAERAWEWN, BEREDOE
ENLfTHbN TS (),
TIVLFTRIAAY b« R=U—ADTEFEITHT
LEMOCGANEIT. [EHORFNERTIED I L
AWRINTWDS (14, 15, 16). AEBRTIZ. BAEMIC
e ANy NOEREZM LN, <AHy b -
R—=U —ATIIEREFRENS, TITLT TEFE
RS S EADTEM EMENH SN IMHE SN,
BOZEMEEINZ, LEN> T, #EHOGAUE
IZ& > TERBRDAER S NBWERIIL. fEHORR
72T, T WRICIEREERZIIH T 25
MOEMNFIEERZ
NTWBZ ENHS M

THb. THHEMKANT

: Style Ovary
Time of . No. of .

Polli- Micro- N
GA; L ton  pollens T~ . e DAL R
application on stigma Middle Base Upper Middle Lower nomE Si3. 2< DM %
-14DBF  Cross 16529 152 6.6a 492 0. 0.1 o) KEETHELNS (6,
Self 13.0a 0.2b 0.2b 0.1b 0.1 0.0 0.0 7,8). TOERED—D

Open 2.8b 0.0b 0.0b 0.0b 0.0 0.0 0.0 .
P ELT. FRATOIE
- . . . . . N 0.1 ax s

9 DBF Cross 21.4a 14.5a 8.1a 4.8a 2.1a 0.7a WEREHG (TT) O

Self 6.4b 1.1b 0.4b 0.1b 0.1b 0.0b 0.0 . o e
Open 68  03b  0O.Ib 0b  00b  00b 0.0 REFARDBHEINT
Untreated W3 (100, ZOTTDOHR
nireate Cross 26.3a 8.4 6.0 4.0 2.4 1.1 0.5 . o e O -
Self 21.1a 113 7.0 35 1.4 0.8 0.4 EARRE 2{;:.%3:@'(
Open 8.9b 8.7 6.1 24 1.4 1.0 0.5 WERRTEL ~ 2B aTIC ”R
- = pe )

ZCross, pollinated with Muscat of Alexandri: vollen; Self, pollinated with self pollen in the same clusters SnoRE i‘ B

Open, unpollinated. Pollen tubes in pistils were counted three days after pollination. TTHR(EAS, 4545
YMeans in each column in each cultivar were separated by DMRT (p<<0.05, n=8). TREAERTH D75
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EEZLNTWVS (12), TIT, FERTRDEN
7ZGA; DEHNEIC K LM E £ EWFHIE, TTREN
GAIZ &> TNz TidBnwhEE X, Bt
BB 2HTWEHOTTOREREEZRAEL /2.
LML, TIVITBLUOIANY b« X—=J—AD
MmREED. GANEIZXATTRZEOMGHEIIED S h
Bhol, 5T, BUERTHFENTIETTORN
HEERT HERERIDIEL. 1FEAEDREDOERE
PEEORMEHRELTRD., ZA5ORBETIETT
DRELIEMELEELZHEVEEN INWEEZ SN
2o —H. ZRUOHTWICIRIENELERHBENY

(PGI) WEHEL 9). ZOEMIEEHRT Ry L4
BT RUTEN @), 2EEABTHCALEICEK
S TPGIDIEMENHEE > T, {EMEEENHEINS
DhH LR,

2002F DERTIL, BERICT R TOREAEREICH
FRADTFE NI AN Yy MEWZ A TZH LA,
2003 DERTIL., TIUIMA T, GAMEL /=1ERE
O (BFRIER) 2P LEHRE. RZHTHITEL
FEHRELEDLBETSEZ A, GA,DEH. EBIEL
BREHEFRZH TR TORIZHEE LZE0E A8
S5SNI, AR OHEITHET L OB R A
BEIZORL, BT OWHICHEELZIEREDIZEAER
Mok, EBOBEETIE. MBAECIEHCELEDT
IULTREEMMNZH INDAEEIEIZIZEAE RN,
F/z. GAUB IR NEEC R TZHh
NZAREHIZH ZH. ZTOHEATH., ZEROBEHL
B AR5 (RE) RTRsNEZEIIZ. 2Hans
TERBUIFEFEICDRL, BTORICERENHETS
FIREME B IEF TR WD T, IR LH/33E
BRIZEZLINEEEZ5NS,

AMERBETIE. —ROICTFERICHET ERE
BIIIEEITHRRN (6). FERTH, BEIVI—2OD
BUEXOFE FRICHELZIEREITFESY 1 AT
THD, EF—RXTROETHoz. BEVA—21C
XU TIEGALEBIC K 5TEME EREEZRHNEH S,
THol, EFX—RITHT HGANEIL. EMELE
EOMENIZIZZEBEMN T NWERBDON S, —F, &=
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